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Ppla^Bd A ppeals and Tnterfereiices 

There are presently no appeals or interferences which are directly related to this appeal. 
However, commonly-assigned Application Serial No. 09/206,218, having the same inventive 
entity as this appUcation and directed to a process for increasing the stability of an MFI-type 
silicate catalyst and a process for the catalytic cracking of olefins, is the subject of an appeal filed 
March 29, 2001. Also, commonly-assigned Application Serial No. 09/206,210, directed to a 
process for the cracking of an olefinic feedstock over an MFI-type silicate is the subject of an 
appeal filed May 2. 2001. 

fitatus of Claims 

The claims pending in this application are claims 1-9, 12, and 13. Claims 1-9, 12, and 13 
are appealed and are reproduced in Exhibit A. No claim is allowed. 

R fatiis nf Amendments 
An Amendment Under 37 CFR 1.116 was filed on June 13, 2001, and according to the 
Advisory Action of June 28, 2001, this Amendment will be entered upon the filing of this Appeal 
Brief 

■Siimmarv o f the Tnvention 

The invention called for in the claims on appeal involves a conversion process for the 
production of propylene by the cracking of an olefinic feedstock containing at least one olefin 
having 4 or more carbon atoms. The olefin is contacted with an MFI-type catalyst, specifically 
silicalite or ZSM-5, which has a siUcon/aluminum atomic ratio of firom 180 to 1000 to produce a 
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product having propylene which is in the amount of fix)m 30-50% of the olefinic content of the 
feedstock. The catalyst used in the process has been pretreated by heating the catalyst in steam 
followed by a de-alumination treatment in which the catalyst is contacted with a complexing 
agent for aluminum. This treatment removes amorphous alumina produced during the steaming 
step from the catalyst framework as described in appellants' specification in the paragraph 
bridging pages 13 and 14. This enables the cracking process to proceed within the pores of the 
MFI-type catalyst to provide a Ugh propylene yield with an enhanced stabiUty of the MFI 
catalyst over time. 

The MFI catalyst employed in appellants' invention, which has been dealuminated by 
removal of aluminum from the pores of the framework, is of a particular crystalline structure 
type as established by the Structure Commission of the International Zeolite Association, as 
referred to on page 1 of appellants' specification. As stated there, ZSM-5 and silicaUte are MH- 
type crystalline siUcates. Attached hereto as Exhibit B is a copy of pages 1-12, and 89-93 from 
the Atlas of Zeolite Structure Types by Meier et al, published by the Structure Commission of the 
International Zeolite Association in 1978. As indicated on page 93. ZSM-5 and silicalite 
(referred to in Footnote 1 by reference to Flanigen et al (1978)) are MH-structure types. 

The effect of the steaming and dealumination procedure specified in appellants' clauns is 
to remove aluminum from throughout the crystalline firamework structure. This is described in 
the paragraph bridging pages 13 and 14 of the specification by reference to a typical 
commercially-available silicalite initially having a silicon/aluminum atomic ratio of about 120 
(corresponding to a silica/alumina ratio of 240). The steaming step fimctions to reduce the 
tetrahedral aluminum in the crystalline framework to the form of amorphous alumina. The 
subsequent treatinent with the complexing agent fimctions to remove the amorphous alumina 
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from the pores of the siUcate framework so that dealumination occurs internally throughout the 
whole pore surfaces of the catalyst to increase the framework siHcon/aluminum atomic ratio to a 
value of at least 1 80 (corresponding to a silica/alumina ratio of 360). 

Prior Art 

The prior art reference relied upon in rejecting the claims under 35 U.S.C. § 103 is EP 
019060 to Colombo. 

Issues 

The issue in this appeal is whether claims 1-9, 12, and 13 are patentable over EP 109060 
to Columbo. 

Grouping of Claims 

In the arguments presented in this Brief, all of the claims do not stand and fall together. 
In addition to the arguments with respect to independent claim 1, which are of course applicable 
to all of the claims, additional arguments are presented with respect to each of claims 2, 3, and 4. 
Further, additional arguments are presented with respect to each of claims 5, 6, 7, and 9. 

A ppellants* Arguments 

Appellants' independent claim 1 is directed to a cracking process for the production of 
propylene from an olefinic feedstock which distinguishes over EP '060 to Colombo in several 
important respects. First of all, the appellants* process requires the use of an MFI-type catalyst 
having a silicon/aluminum ratio of from 180 to 1000. EP '060 discloses a wide variety of 

31223:79001 : DALLAS: 931440.1 4 



S/N 09/205,056 



catalysts, some of which, ZSM-5 and siUcahte, would appear to be MFI catalysts; others of 
which are not. For this broad group of catalysts, EP '060 simply specifies a siUcon/aluminum 
ratio greater than 175, thus including catalysts in which no aluminum is present. To the extent 
an MFI-type catalyst, siUcalite, is disclosed, the reference specifically calls for a 
silicon/aluminum ratio of infinity, that is, with no aluminum present in the silicate. EP '060 
further fails to disclose the use of a catalyst as claimed to produce a propylene yield on an olefin 
basis of 30-50% of the olefinic content of the feedstock. Finally, BP '060 fails completely to 
disclose the all-important step of employing a catalyst which has been pretreated by heating the 
catalyst in steam to dealuminate the catalyst by fomiing amorphous alumina followed by a 
treatment of the catalyst with a complexing agent for aluminum in order to remove amorphous 
alumina fi-om the pores of the catalyst to mcrease the silicon/aluminum atomic ratio of the 
catalyst to a value of from 180 to 1000. The Examiner in the Advisory Action of June 28,2001, 
seeks to dismiss this claimed subject matter in evaluating patentability of the clauns on the 
grounds that this is a preferred embodiment. With respect to this subject matter, as well as the 
other subject matter in appellants' claimed procedure which is not disclosed in EP '060, 
appellants would respectfully submit the issue is one of novelty and obviousness to one of 
ordinary skill in the art in view of the reference. The fact that this may be denominated in 
appellants' specification as a preferred embodiment (which has been clahned in this application 
smce its filmg) does not, appellants would respectfiilly submit, reUeve the Examiner of the 
obligation to establish obviousness of the claimed subject matter. As I discussed below, the 
subject matter claimed is clearly not obvious in view of the EP '060 reference. 

The Examiner apparently concedes that EP '060 does not disclose the use of a steamed 
and dealuminated MFI-type catalyst in the cracking of an olefin stream to produce propylene in 
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the effluent in an amount within the 30-50% range as specified in the claims. Contrary to the 
comments made in the Advisory Action of June 28, 2001, the use of a catalyst which has been 
pretreated by steam and dealumination with a complexing agent must be considered as it is 
specifically recited in independent claim 1. To the extent that the Examiner would argue that 
this claim limitation can be given weight only if it produces an unexpected result, appellants 
would respectfully disagree. As noted previously, the issue is one of novelty and unobviousness. 
It is clear that the use of the catalyst as specified in claim 1 is novel in view of the '060 patent, 
and further, it is unobvious. In fact, there is nothing in the '060 patent which would even 
remotely suggest the use of an MH-type catalyst v^hich has been pretreated as called for in claim 
1.. There clearly is no issue of a prima facie case of obviousness which would bring into play 
the question of unexpected results resulting fi-om use of a catalyst which has been subject to 
steaming and dealumination as specified in the claim. 

Further, it is respectfuUy submitted that the data in appellants' specification clearly shows 
the presence of unexpected results stemming fix)m the use of a catalyst as required in claim 1. In 
this regard, attention is respectfully invited to a comparison of Example 1 (with results reported 
in Table 1, page 25, and Fig. 1) and Example 10 (with results reported in Fig. 2). In Example 1, 
the silicalite catalyst having a silicon/aluminum ratio of 220 was subject to a steaming and 
dealumination extraction procedure employing EDTA to increase the silicon/aluminum ratio 
from 220 to 280. As indicated, the catalyst exhibited good stability to propylene yield over a test 
period of 325 hours. In contrast, in Example 10 the result was a much more dramatic decrease in 
activity over a slightly shorter period of time employing a silicalite catalyst which was the same 
as the starting catalyst (silicon/aluminmn ratio of 220) subject to the steaming and dealumination 
step and used in Example 1. Similar good results resulting from the use of silicalite catalyst 
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subject to steaming and dealumination are shown in other examples set forth in appellants* 
specification. For example. Example 8, with the results reported in Table 12a shows the results 
of cracking of a butene-containing feedstock employing a steamed and dealummated silicalite 
foUowing the procedure of Example 4 and having a silicon/aluminum atomic ratio of 180. As 
indicated in Table 12a, at 164 hours the propylene yield showed absolutely no degradation torn 
measurements taken at 20 hours. This result may be contrasted with the results shown in Tables 
12b and 12c. respectively, for the starting siUcalite catalyst and the startmg silicalite catalyst 
steamed but not subject to extraction. As set forth in Tables 12b and 12c, the propylene yield feU 
off rapidly at 169 hours in Table 12b and showed a substantial decline also in Table 12c. 

The issue of pretreating aside, as noted above EP '060 does not disclose contacting an 
olefmic feedstock with anMFI-type catalyst having a silicon/aluminum atomic ratio of fi-om 180 
to 1000. EP '060 discloses a number of catalysts, some of which presumably are MFI-type 
catalysts and others which clearly are not. For example, EP '060 discloses the use of ZSM-5, 
silicalite (of a silica/alumina ratio well above the 180-1000 range), and ZSM-11. For the 
puipose of this appeal, it is presumed that the SiUcalite I and the ZSM-5 zeolite disclosed in EP 
•060 are MFI crystalline siUcates. Another catalyst disclosed in EP '060, ZSM-1 1, clearly is not 
an MFI-type silicate. In this regard, attention is respectfully invited to the aforementioned "Atlas 
of Zeolite Structure Types." attached as Exhibit B, and particularly the structure-type index 
appearing on pages 89-93 thereof. As shown there. ZSM-11 is of structure-type MEL. Various 
other catalysts disclosed in EP '060 may or may not be MFI-type zeoUtes; it is simply impossible 
to tell. The Silicalite 1 actually disclosed in EP '060 clearly does not have a silicon/aluminum 
atomic ratio of from 180 to 1000 as called for in appellants' claims. In fact, to the extent that the 
silicon/aluminum atomic ratio is addressed in EP '060. the reference simply requires a ratio of at 
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least 175 and actually discloses an MFI-type catalyst (silicalite) in which no aluminum is 
present. In fact, every example in EP '060 addressing silicalite specifies a silicon/aluminum ratio 
of infinity, i.e. no aluminum is present. Thus, a fair reading of the disclosure in EP '060 is that 
the silicon/aluminum atomic ratio is of no significance, and it makes no difference whether or 
not aluminum is even present in the catalyst. 

In addition to the requirement in appellants' claun 1 of an MFI-type catalyst having a 
silicon/aluminum atomic ratio of 180 to 1000 produced by steaming and complexing agent 
pretreatment, EP '060 further fails to disclose a process carried out to provide a propylene yield 
of from 30-50% based upon the olefinic content of the feedstock. To the extent the Final 
Rejection would argue that this result of a propylene yield within the 30-50% range would "flow 
naturally" from the operation of the reference, appellants would respectfully disagree. The data 
presented in EP '060 for the various examples given there is somewhat sparse and is presented 
without elaboration. Thus, it is difficult to determine precisely what the propylene yield, in 
terms of the olefinic content of the feedstock, would be. However, one example, Example 36, 
does present in Fig. 1 the results of experimental work carried out employing Silicalite I as the 
catalyst and a feedstock of a 50/50 mixture of cis-butene-2 and trans-butene-2 over a period of 
120 hours. While the siUcon/aluminum atomic ratio of the Silicalite I of Example 36 is not 
given, it is noted that in the other examples employing silicalite, the silicon/aluminum ratio was 
necessarily greater than 1000. The results of Example 36 are presented in Fig. 1 of EP '060. As 
indicated there, the propylene content of the converted feed, as indicated by the selectivity to 
propylene, is less than 30% over the Hfe of the run. The conversion of the olefinic feed ranges 
from about 68% to a maximum of about 80% initially and generally is about 75% until it starts to 
fall off after about 80 hours on stream. Throughout the test run, the propylene content (the 
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product of conversion and selectivity) is clearly less than 25% based upon the olefinic content of 
the feedstock, which, of course, is 100%. Thus, based upon the data presented in Example 36, 
the conclusion clearly is that the propylene content is below the 30-50% range called for in 
appellants' claims. 

Aside from the data presented in Example 36 of EP '060, to the extent that the 
Examiner's rejection is based upon an argument of inherency, appellants would respectfully note 
that the law is well settled that for an alleged inherent feature to result from a prior art teaching, 
it is necessary that this inherent feature necessarily flow from the teachings of the prior art. 
Thus, an alleged inherent feature must be a necessary result and not merely a possible result. 
This principle is stated in MPEP Section 2112: 

The fact that a certain result or characteristic may occur or be present in the 
prior art is not sufficient to establish the inherency of that result or 
characteristic. (Emphasis original) 

Section 2112 reflects the general rule that for inherency to reside, it must be shown that the 
alleged inherency is necessarily present and not a mere possibility. Thus, as stated by the Board 
in Ex parte Keith, 154 USPQ 321 (Bd. of App, 1966), in reversing the Examiner's rejection 
based upon inherency: 

There are other possible courses the reaction could follow . . . Asserted 
inherency must be a necessary result and not merely a possible result. 

As indicated in Section 2112, this principle was more recently followed by the Board in 
Ex parte Levy, 17 USPQ2d 1461 (Bd. of App. and Interf. 1990), where the Board reversed an 
inherency rejection, stating as follows: 
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In relying upon the theory of inherency, the examiner must provide a basis in 
fact and/or technical reasoning to reasonably support the detennination that 
the alleged inherent characteristic necessarily flows from the teachings of the 
prior art (citing cases), (emphasis original). 

Here, the issue presented by the rejection based upon EP '060 is not only the requirement 
for a propylene yield of 30-50% but also the requirement that the catalyst employed in the 
cracking process be one which is pretreated by steaming and dealumination with a complexing 
agent for aluminum in which the silicon/aluminum atomic ratio of the catalyst is from 180 to 
1000. This combination of features is not disclosed or suggested in the EP '060 reference, and it 
is clearly not inherent therein. 

In addition to the foregoing arguments, which are applicable to all of the claims, 
appellants would respectfully submit that each of claims 2, 3, and 4 are directed to use of 
feedstocks in appellants' invention which are not disclosed or suggested in EP '060. It is noted 
that EP '060 discloses m the paragraph bridging pages 3 and 4 the treatment of the output from a 
catalytic cracking unit for use as the feedstock in the conversion process. Apparently, in this 
case the feedstock would be subjected to an oligomerization procedure to produce a feed stream 
of Cs-Cg olefins and C4+ paraffins. It is respectfully submitted that this disclosure would not 
suggest or render obvious the use of the specific feedstocks specified in dependent claims 2, 3, 
and 4. 

Dependent claim 5 calls for at least 95% of the C3 compounds in the effluent to be 
propylene. Again referring to Example 36 as discussed above, it is noted that Fig. 1 discloses 
data over the course of the run for selectivity to liquids (C5 and greater) and selectivity to 
saturated gases which presumably would include gases of less than C5, specifically including 
propane. The selectivity to propylene is over most of the run about 7 to 8 times the selectivity to 
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saturated gases, and thus it is clear that saturated C3 content of the effluent could be well in 
excess of 5%, leaving the propylene content at less than 95%. 

Appellants* dependent claim 6 specifies that the feedstock contacts the catalyst at an mlet 
temperature of 500-600°C, and claim 7 depends from claim 6 and specifies an inlet temperature 
of 540-5 80°C. Dependent claim 9 specifies that the feedstock contacts the catalyst or is passed 
over the catalyst at a liquid hourly space velocity (LHSV) of from 10-30 h'*. EP '060 does not 
disclose or suggest this particular combination of parameters and instead discloses, in addition to 
the very broad range of the silicon/aluminum ratio, broad ranges of olefin partial pressure, space 
velocity, and temperature. Thus, EP '060 specifies a temperature of 400-600*C and a space 
velocity of 5-200 hrs.*^ Thus, while EP *060 discloses broad ranges of these parameters within 
which more specific values could be selected, the particular combination of the silicon/aluminum 
atomic ratio with the inlet temperature, as specified in claims 6 and 7, and space velocity, as set 
forth in claim 9, can be arrived at only by selecting these values from the broad ranges in EP '060 
based upon appellants' disclosure. In fact, with respect to space velocity as set forth in 
dependent claim 9, the only qualification of space velocity as described in EP '060 appears to be 
that the space velocity should be less than 50 hrs."^ if the pressure is atmospheric and greater than 
50 hrs.-* at a pressure of from 1.5 to 7.5 atmospheres. As a practical matter, EP '060 suggests as 
a whole that the space velocity should be outside the 10-30 hrs."* range specified in appellants' 
dependent claim 9. An exception to this is found in the aforementioned Example 36 of EP '060, 
but here a silicon/ aluminum atomic ratio of infinity (silicalite totally free of aluminum), rather 
than Avithin the range of 180 to 1000, and a propylene yield well below the 30-50% value as 
called for in appellants' claims, are involved. There is simply nothing in EP '060 which 
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discloses or renders obvious the combination of siHcon/aluminum ratio, propylene yield, 
space velocity as called for in the claims as indicated above. 



For the reasons set forth above, Appellants respectfully submit that all of the claims 
herein are patentable over the prior art. Accordingly, it is respectfully requested that the Final 
Rejection of the claims be reversed. 

Enclosed is a check in the amount of $310.00 to cover the fee for the filing of this Appeal 
Brief The Commissioner is hereby authorized to charge any additional fees that may be due in 
connection with this Appeal Brief to Deposit Account No, 12-1781. 



Date: An^st 13. 2001 

Locke Liddell & Sapp LLP 
2200 Ross Avenue, Suite 2200 
Dallas, Texas 75201-6776 
Telephone: 214/740-8000 
Direct Dial: 214/740-8535 
Facsimile: 214/740-8800 



Conclusion 




William D. Jackson 
Registration No. 20,846 
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CT.ATMS ON APPEAL 

1 . A process for the production of propylene from an olefinic feedstock containing at 
least one olefin of C4, or greater, the process comprising contacting the olefinic feedstock with a 
catalyst of the MFI-type having a silicon/aluminum atomic ratio of from 180 to 1000 to produce 
an effluent containing propylene, the propylene yield on an olefin basis being from 30 to 50% 
based on the olefinic content of the feedstock, wherein the catalyst has been pretreated by 
heating the catalyst in steam and de-aluminating the catalyst by treating the catalyst with a 
complexing agent for aluminum, the pretreatment increasing the silicon/aluminum atomic ratio 
of the catalyst to a value from 1 80 to 1 000. 

2. A process according to claim 1, wherem the feedstock comprises a light cracked 

naptha. 

3. A process according to claim 1, wherein the feedstock is selected from the group 
consisting of a C4 cut from a fluidised-bed catalytic cracking unit in a refinery, a C4 cut from a 
unit in a refinery for producing methyl tert-butyl ether, and a C4 cut from a steam-cracking unit. 

4. A process according to claim 1, wherein the feedstock is selected from the group 
consisting of a C5 cut from a steam cracker and light cracked naptha. 

5. A process according to claim 1, wherein at least 95 wt.% of any C3 compounds in 
the effluent are present as propylene. 
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6. A process according to claim 1, wherein the feedstock contacts the catalyst at an 
inlet temperature of from 500 to 600°C. 

7. A process according to claim 6, wherein the inlet temperature is from 540 to 

580*^0. 

8. A process according to claim 1, wherein the feedstock contacts the catalyst at an 
olefin partial pressure of from 0.1 to 2 bar. 

9. A process according to claim 1, wherein the feedstock is passed over the catalyst 
at an LHSV of from 10 to 30h"^ 

12. A process according to claim 1, wherem the catalyst of the MFI-type is of the 
silicalite type. 

13. A process according to claim 1, wherein the catalyst of the MFI-type is of the 
ZSM-5type. 
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Exhibit B 



CO 

P . 

o 
P 

CO 

» 

*-* 

•4 
O 
H 

O 

m 
< 

< 



o 

CO 

.J . 

O 



>» 
Si 



G 
ft 

* 

* 



I c 

CD .*.» 

s « 

8 I 

0 o 

£ a 
& 1 

1 ^ 

CO 

I 



00 
C3 



O 



\ 



Q 



•r* OB. 

i ° 



1 
c 
o 
O 



u 

B 

o 



CO 



c 
o 

B 
c 

1-4 

5 




0} 



u 

0) 

o 



aa 
•— • 

O 



•3 S 



o 

§1 



o ■ 

CO 

o 

>* 
a 
ca 
t4 



St 



03 

p 



u o Q> u M CO - 

OSpoftp4p ; 



^ t 



CO 

« 
a 

•a 



o 
5 

zi 
< 



•X3 

I 



I 3 o « -5 

9 -5 7^ 
^ *M CO q 

h g c: o o 
p« 5 3 coco 



.""•| 

til 



2 > 



§ 

CQ 



> 



§ 

£ OS 

- o 



>1 

u 

s 



»4 

D 

•-a 
>» 

•a 



e S £ 



00 



in 



u 

r! 

I 



H 

55 

H 

Si; 
o 
u 



u 
u 

P4 



GO 

o 

g 
iS 

& 



09 

ea o 

U "O 

So 

« 01 



•9 til 



a I ^ |2 1 5 p 

» O S P« m 



S„ P -< l»* Q 

^ *5 S ^ o 

o 1^ S O 09 



i 

^ Pi 
CO O 



t>-i P4 

Q W . 
W W 



r- K d !: 2 B 



t=> t> n 5 S O 



< < 
w w 



9 » u 
S Pi F> 



o 
u 



to 



Q 
O 
U 
C 
0) 

u 

CJ 




n I 
(U u 
b zi as 



»4 



n 

o 

S 5 



-J o 
o 

. ra ^ 
• 5 



0 3 
=» O 

1 > 

m & 

« B 



tJ :S 



c4 
0) 

I 



o 

0} 

o 



»4 



•a 

•a 

ta 

^ ^ >» 

0 Pi a 
a n 

CO P. 0} 

■S - g 

1 S c 

8 5* 

CO -a CI 

^ C 

- •§ 

g ?; 5 

n g o 

OJ " « 

H ? 3 



u P. 

CO o 

n u 

« 2 



tr- 

o 



rt 

•3 ^ 
o 

« ^ 

^ CO 

u g 
u 

? . 0) 

u u 

CQ ^ 



§ 

0} 



rt 
o 

> 
to 



3 ss 

& e 

1 ^■ 

s s 

I I 

•S I 

a> o 



Ct) 

c 

•a 
6 

1 

c 



g 

o 

V 

u 
•a 

3 



S ^ *^ 



u 2 

o £ 

" H 

■«-• 

o 

O •«-> 

TJ rt 
o 

^ s 

o 

o c: 
OJ 

N E 



0) 

c: 
o 



n 

-2 
o 




t 



CO 

o 



o 

m 
c 
« 

Q. 




the 


wit' 


s 




o 




•D 




.« 


•a 


cn 






o 
c 


_>» 


dd- 












■1 


.A 




- 6 





01 



x: 



Pi 

« 
O 

CQ 



S - 

? « 

0 N 

1 I 

(4 fa 
fa 

I ° 

fa Is 



CI 

o 

I 

fa 

0) 



I 

1 



o i5 



o fa o 

o u ^ 

C 9 at 

B fa 

g « 

E ^ 

< 111 



c 

o 
c 



•I 

n I. 



5 e fr, {! S 
S 3 i S 5 



3 '"'is 



■*~> 

o 
a 
P. 

CQ 

fa 
fa 

A 
>> 
•*-» 

fa 

■M 
U 
3 

03 

& 
cS 



o o 

a "O 93 

c « s 

§ .g 

S ^ o 
^ -t-t 

^ s ^ 
- g 

s 

6 
o 
u 

0) 

fa 



s s 



S 3 

- s- 

QQ ■ CQ 

I " 

o n 



■ I 

0) 

fa 



u 

o. ^ !a 



° s 

m o 



g p* 

3 DO 

|3§ 

i a . 

5 s 

• ^ S 5 
oij 

O faJ5 

. o et fa 



. o rt fa - 
« § c . 



03 
fa 

o 

6 
fa 

•«3 

5 
fa 

3 



E 

6 
o 
u 



c 
rt 

c a« 

o c 

E § 
o 

C3 ^ 

Q o 
•a 

C TJ 

•a 
c 



fa 

zi 

93 
CO 



c 
E 

C 

rt 



o 



o 



>» 

A 

fa 

£ S 

O fa 

o 

93 CU 
3 

2 

> o 
fa 

93 A 

x: 

^ <3 

-J . rt 
u u 

93 CQ 

fa ^ 
a rt 



O v 



fa 

U 

CQ 
3 
C 

rt 

E 

a> 
5 

u 
c 

— * 

rt 
o 
fa 



fa 

§■ a 

s s 

I ^ 

a § 



93 t 

fa O 

rt O. 

0 O 



CQ ^H 
- O 

*j 
ft 

rt « 

o 

CQ 

fa rt 
rt x: 
ft 

ei 

CQ 
QQ 

i t 

fa 

!| 

O 3 

rt 



c 
o 

rt 
•o 
c 

3 
O 

u 
u 

c: 
w 
o 
oa 

g 

o 

HP>I 

rt 

ca 
a 



0) 

5 



^ - Q 






I 






g 



en 
c 

Q 

o 

E 
g 




09 
I 



<D 

S; 

<° € 

CO 

o SJ 

CO o 

S EQ 

0 i4 

1 g 

« f 

0} o 

g « 

to o 



- ^ I 

•o ^ S 
-«-> 

CB »— • <n 
-H rt ^ 



■a 

u 
B 

u 



V 



•2 a 



3 



2o 



01 



01 

o 



S -3, 
•a 



Pi 



C 



u 
o 
o 
o 

Si 

o 



01 



a 

O] u 



3 
O 

0} 



C 



lis 



6 2 
S a 



03 

e 
o 



0) 

JS 
h o 

2; ^ 



^ ° S 

oj a) ci 

^ £ ^4 

iJ "S I 

O bO 01 

a = " 

o « 



1 i 



CQ 
O 
CQ 
U 

£ 

u 

ci 
P« 

o 

g- 



§ § n 



a 0) 

3 Q. 



U 



£ ti) 

s s 

c: a 

d CO 
c: 

a 

ft 5 

*^ 0] 

2 2 
•gag 

1 1 

0) X ^ 
V d u 

*§ 6 £ 
— . ••-> 



n 
I 

H 
o 

0} 

en 
o 

J5 



* O 



01 



>« 

(0 



o 
c 



g 

CO 



c: 

tr 
c 



3 

CQ 

&4 



o 
u 

CQ 




I 

O 



01 

o 

CQ 

u 
u 
o 

••-4 

f 

u 
e: 
o 

a> 



u 
d 

•a 



01 

u 



•*-• 
o 



£ 01 



■a 



■o 



4) 

t4 



CO 



c 

D 

cr 



03 



^ « c 3 o 
d « £iJ 

£ > g c 

^ ^ ^ 0} 31 



• 01 



CO 



E 
c 

6. 
o 

ca 
>» 
w 



2 S 



u 



I ? 



CO 

c 

B 

•o 
I 

CO 




to" « 
K ^. 

CO 

« «! 

CO I 

• ^ •' 

1- -2. 

51 



«- 
« 

K 
oo 

eg 



♦ 

CO 



o 

.o 



S 



u 



I 

« 

CO 



o 

K 
t- 
<o* 

CJl ol 



o 

.o. 



5 

i 



o 



o 
o 



« 

eo 

& 
o 



♦ K 

CO eo 

OOl G0| 

& -3' 

o o 



-a 

Pi 



o 

S 
to 

O 



P4 

§ 

K 

I 



01 



5 



1 1 



5 




^ c a ® 

c: o ^ !^ >» 



5 a s 




I 

03 




E 
a 

E 



m 
< 

■ 





CQ 








^1 


O 

M 










. ta 
a 

u 

. • ■ ■ i 




■* 






*a - 

c 

ft-.: 






TOO 


CO . 


p 

* 

TP 

X 




lite L 


W- 

^, - 




TP 




CO 03 

ta 


<; 










t- 
03 


ba 


c u 


o 


CD 
• 




o 










alon 


z ^ 

1 1 

TP CD 


o 
o 


o 


O 


d 


1 


u 


u 






o 








CQ 


c: 




viewed 


single 
(single 


O 

o 


(010), 


eynthel 


•J 


o 
o 


Refere 


• 

oa 



c: 

■ 3 

fcfi 
c: 

=1 

>i 

.3 

a 
o 
u 
o 

CO 



CO 
0) 

I. 

•rt 





n 


CQ 


n 


ane 


eel 




•a 


CQ 


a 




O 




Fau 




U 





CO 

u 
c 

0) 
0) 

o 

CJ 

a 

Q) 
O 



t 

on 

CI 



T3 

a 



c: 

OJ 

.o 

01 

« n 
« cn 

HI 

I a- 



I 

09 

u 

& S3 



■g 
i 



5 N 

8 c 



& 
> 

rt 
cn 

~-« 
o 
o 
04 
m 



o 



o 
o 



5 £ 



43 0) 

£ cl 

oa § 

CQ u 

S. " 

3J 5 
CU 

>» X 

<u 5 



3 

CO 

u 
o 



bo o 

a -s 

•a o 

o ^ 

Li 



bo 

u 
o 

% 

> 
ba 

•a 



i I 

0 "O 

% S 

° 5 

CJ — 

1 ^ 

c 2 



o 

M 

•a 
9 



O 0 

g cn 

O £3. 

c o 



S 0) 

O o 

u 

u > 

; ^ 

- -a 



C C) 



5 
c 

O) 
CJ 

o 
o 



o 
E 

e 

o 
u 



u 
•o 

a 



0) 

u 
B 

u 

U 

to 




§ 

u 

m 



u 
c 



t3 

•i 



n 
o 



o c 

■o 
u 

o o £ 

■23| 

^ • • 



Eh 



Eh 



I 



•3 

CQ 



«0 13 

S 5 

... 2 
ciri 



Q. 



0} 

u 5 
^ • 

Pii4 



i § K 

< -5 O 




m 
•a 

c ^ 
£ CO 

- to 



C 

o 

P4 



•o 

g 



Q 
< 

T3 



, Ci CD 



< 

is 

S3 



I 

ci 



u 



§ 

CO 



IE ■ 



• o 

00 



iJ 



n 

ti 

m 



n 
CQ 



0 
< 

1 

u 

s 



o c 
•3 ** 

03 

u n 

> 41 

OA 



(4 
< 

CD 

m 
ai 



o 

1 



o 

O 
»-« 



s 
s 



« 55 CO . CO in 2 
9 V'm^ 0> *T3 0> 0> m 



o o o o o 



1 1 

=3 a 



cj 

o 
u 



n : s :s m 



dtf Eh' « Q- dd cs d « « d 



t4 
« 

s 

St 



CM 

in 

CD 



g 5 

Q Q 

s s 

0 a 



±i «> — 

3 m 
u C2 

n no 

• '.■ • ^ 
s s. . 



to 

as 



o 

CQ 



t4 



J3 ^ 



1 



2 m 
P5 W 



GO 
CO 
CS 



e 
o 

c 



< ■ 



> > ^ - 

A i4 5 - 



1 



:^ ^ P? 
^ ^ § 
o o S 



9 a- 

^ f n - ri — 



^ o a 
5 s 0 



Q fa N p 

" - :< o ^ < 
err 55 w O O 2 S 



o 



4) O J* 

.J i4 ►a 



<D 
•O ■ 

a 

•4 



i4 



0) 



•a 
.4 



a> o 



•4 



3 
•4 



a 
•4 



•4 14 



•a 
a 

CO 

o 
•4 



o o 



5 



0} 

o 

s 



V, W Q ft 

I Bt et d 
55 




itfrrirttrnginri 1 i ~ 



1 

■4-1 




d 

CO 
CJ 



•J 



.-J 

C5 5 



•55 

2 
o 

W 



CQ 



•a 



•-3 

d 

1 §■ 



1 

u 

n 



n- n 



CO 

=^ S 



»-3 



n 



o ^ 



u 

0) 



o 



I 

5 



n 
u 
•a 



0) 



4) 



:rlnlU 
:rlnit< 


)azlte 


o 


o 


ilardi 


illte 


4) 


d § 
O O 


? 
o 


a 

0 


< 

GQ 


a 
rt 
Q 


Q 


o 
Q 




I 

id 



o 

1 1 

d rt 
.J J 



•CD 

e> to 

»H 1/3 



o 

I 



IS 

o. 



•a 

•S g S 
Si 

".hi 



o 



c 

S 

t3 ^ ^ ^ ^ 

C (O 09 0) 03 £w 

pj CO CD to <0 tQ 

^ ca CO S » S 



I ^ 

S M M g M S 

ft w t^V w 

M d d d d d 



5 

2 d 

r- c 

CO c- . 

a S S! 



CO 



o. 
o 

e 

o 
o 



«3 

•a 
^ 



00 



p*- 



)4 



o u 

si 



1 



o 

00 

I 



cn o ^ M Y *? 



tSI 
♦ 



w4 »-» 



•a 

s 

■8- 
«5 



CI 



9 



I 

Eh 

* 



s 

u 
O 

•o - - 



c 

§ - 

•2 



Hi 

5 . 
e s 

6 • 

sTI 

n n 



T3 

§ 

^ tn 
* CI 



o Eh 

§ ^ 

o to 

s 6 

Pi CO 



?2 
1 1 

o 




o 

CD 




o 


»-l 




t- 
o 










CI 


>i 


A. Ac 




Barr* 



o o . 
Q > § 



. CO 

s i 

<J CO 

« K 



§ 



s a e3 

O ft ,J) 



£3 
o 



< S t-H 

S o E 
<: S M 



^ I s 

o " S 



EH g 



Q Q 
O O W 

CO CO 



Ei hi 
CO CO 



a 

I 

O 



9 2 5 0 Q ^ 

O S O O 5 

CO Eh W CO CO <; 



o 

I 

P4 









*« 




ft 


* t 




1 




.J 




t 


ft 


ft ft 


ft 



1 = o 

O S I 

ft ft cy 



o 

CO 

< 
s> 



o 



CO 

I 

cl 
2 



o 
u 

CO CO 



•a 



o o 1^ 
CO CO CO 



4) 



' «i =: 

CO CO CO 



c 
o 

E 
o 



c 



5 s 



S 3 > 



